The flat gel acrylamide electrophoresis technique was standardized and applied to the comparison of four species of porcine mycoplasmas. Clear differences were observed between these species, and differences were seen among the strains of Mycoplasma hyosynoviae. The clarity of the patterns and the number of bands developed was influenced by the amount of protein in the extract and the age of the culture. The technique allows the comparison of several protein extracts in parallel without the problems associated with the rearrangement of separate gel columns.
The flat gel acrylamide electrophoresis technique was standardized and applied to the comparison of four species of porcine mycoplasmas. Clear differences were observed between these species, and differences were seen among the strains of Mycoplasma hyosynoviae. The clarity of the patterns and the number of bands developed was influenced by the amount of protein in the extract and the age of the culture. The technique allows the comparison of several protein extracts in parallel without the problems associated with the rearrangement of separate gel columns.
Polyacrylamide gel electrophoresis of mycoplasma proteins is a generally accepted technique for the detection of interspecies differences (13) . It has been used to assist the identification of new species (5, 6) and has been applied to subspecies differentiation (7, 10, 14, 16) . The method commonly used for mycoplasma studies is based on the tubular gel system first described by Davis (4) and Takayama et al. (19) . The flat gel system devised by Ackroyd (1), despite some advantages, has been used for mycoplasma studies only by Zola et al. (20) , so we re-investigated this technique and applied it to the study of porcine mycoplasmas.
MATERIALS AND METHODS
Mycoplasma. Several species were studied: Mycoplasma hyosynoviae strains S16 (17), M60 (8) , and P45 (15) ; Mycoplasma hyorhinis strains MH31 (11) Vt. hyosynoviae, and A. granularum strains were cultured in 2-liter volumes of broth inoculated with 50-ml amounts of actively growing broth cultures. M. suipneumoniae was grown in 1-liter volumes of medium inoculated with 100-ml cultures. A. granularum cultures were harvested after 24 h of incubation at 37 C, M. hyorhinis and M. hyosynoviae after 2 days of incubation, and M. suipneumoniae cultures after 4 days of incubation. Antigen was sedimented by centrifugation at 2,500 x g for 1 h at 4 C, washed three successive times in 40-ml amounts of PBS, and finally resuspended in PBS. Volumes (5 ml) of the antigen suspension were stored at -70 C for polyacrylamide gel electrophoresis, and the protein content of 0.5 ml of each antigen was estimated by the method of Lowry et al. (12) . Where sequential harvests were required, appropriate samples were removed at intervals up to 11 days and harvested for antigen as above. The sediment from 2-liter volumes of uninoculated media, incubated for 4 or 6 days at 37 C, was also examined.
Solubilization of protein. Antigen was thawed and after centrifugation (2,500 x g, 30 min, 4 C) 0.1 or 0.2 ml of a solution of phenol-acetic acid-water (2 g:1 ml:0.5 ml) was added per mg of protein (18 with bands from mycoplasma extracts. hyorhinis (499) antigen from broth culture harvested With most of the strains investigated there after 2, 3, 4, 5, 6, 7, and 11 days of incubation (0.1 ml was a general weakening of the protein patterns of phenol-acetic acid-water per 1 mg of protein). with increased age of culture (Fig. 1) , and this sometimes resulted in a diminution in the number of detectable bands. However, this J1111% attenuation was not found with the patterns produced by M. suipneumoniae extracts. Extracts of M. hyosynoviae (S16) antigen harvested after incubation for 1 day formed a strong band (arrowed) near the top of the gel (Fig. 2) . This band faded after an additional day of incubation, whereas most of the other bands became more intense before finally fading. This phenomenon was not observed with -the two other strains of M. hyosynoviae (M60 and P45), but it was reproducible by using another culture of M. hyosynoviae (S 16).
The patterns of the four different species revealed marked differences although there were alfew shared bands (Fig. 3, columns C-F) . When strains of particular species were com-£ -% 4 8 8 9 pared, the five strains of M. hyorhinis gave identical patterns, but several differences were observed among the three strains of M.
FIG. 2. Electrophoretic patterns of extracts of M.
hyosynoviae, although these shared the major-hyosynoviae (S16) antigen from broth culture harity of bands (Fig. 3 , columns A-C) and these vested after 1, 2, 3, 4, 5, 8, and 9 days of incubation characteristics were reproducible using differ-(0.2 ml of phenol-acetic acid-water per 1 workers have reported that the age of culture does not influence the number of bands obtained (7, 13, 20) , but these observations are contradicted by Armstrong and Yu (2), and Rosendal (16) with whom we agree. With the strains investigated here not only could aging result in apparent loss of bands, but early growth of one strain, M. hyosynoviae (S16), revealed a distinct but transient extra band. The significance of this band, its subsequent disappearance, and the differences which we observed among the various strains of M. hyosynoviae were not investigated further.
The main advantage of the flat gel method is that, when properly standardized, it allows the comparison of several protein extracts in parallel without the problems associated with the rearrangement of separate gel columns.
